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0* criptlon 

Thopf sent inventKsn relates to disoosableafis ro- 
ot undergarm nts and more particularly to undergar- 
ments sucn as pants type diapers, training pants »or tsa- 
Dies, pants for incontinent users or sanitary panties for 
disaoied women. 

It IS known, for example, from Japanese UO-Open 
Utility Model Application No. Hei6-2i62i to bond longi- 
tudinally opposite ends of a liquid-absorbent auxiliary 
sanel presenting a U-shaped cun/e to an inner side of 
a crotcn section of disposaole absorbent pants, niis 
known pants intends to avoid an undesirable excretion 
leakage by fitting the auxiliary panel tightty against the 
wearer's crotch. Japanese Laid-Open Utility Model Ap- 
plication NO. HeiS-62227 discloses a disoosabie daper 
comprising an elongate elastic retaining member allow- 
,ng a liquid-absorbent pad provided on a crotcn section 
of the daper to be fitted tigntly against the wearers 
crotcn. 

The above-mentioned prior art has the prcoiem that 
srort cams or aiaper are inevitably subjected to a force 
tencing to cause them to slip down when the liquid-ab- 
scroent auxiiary panel or the liquid-absoroent pad 
ciaced on the retaining member is tned to be Imed tightly 
against the wearer's crotch. Such slip-down of the short 
pants Of ciaper might be avoided by increasing a con- 
•raciing force generated m an elastic member circum- 
feremialV extending around the wearer's waist, but sucn 
countermeasure will result in exerting an unaccsptably 
high pressure upon the wearers beity. 

In view of the problem as described above, it is a 
principal cbiect of the invention to provide an improve- 
ment in a disposable absorbent undergarment of pants 
type allowing a liquid-aosoroent pad provided on a 
crotch section of short pants to oe fined tightly against 
tne wearers crotch without causing apprehension that 
the undergarment worn on the wearers body might slip 

down. .. ■ 

The object set forth above is achieved, according 
to the ffivention. by a disposable absorbent undergar- 
ment comprising shprt pants and a liquid-absorbent 
pad the short pants being defined by a front waist sec- 
tion a rear waist section and a crotch section interposed 
between the two waist sections and having a pair of leg- 

cpenings and a circumferentially stretchable waist- 
opening. and the liquid-absortjent pad being attached 
to an inner side oi the short pants so as to extend ion- 
gitudinally from the crotch section into the front and rear 
waist sections, wherein: 

the crotch section extending below upper ends of 
the leg-openings is provided with first elastic means 
which IS stretchabi at least longitudinally of the crotch 
section a circumferential region defined by portions of 
the front and rear waist sections immediately above the 
crotch section .s provKJed with second eastic means 
wnich IS circumferentaily stretchable; and th liquid-ab- 
sorb nt pad compnses a iiquio-permeable topsneet. a 



oacksheet and a liauio-absoroent canei osccsoa te- 
(ween tnes two sheets with pom n$ of the sneets ex- 
tending outward beyond longitudinally opposite ancs of 
the panel and bemg pmed to the front and rear waist 
sections, respectively. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, m 
which:- 
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Fig. 1 is a perspective view showing an embociment 
of the invention m the form of a aisposaoie diaper 
Fig. 2 IS a sectional view taken along a line ii • •! n 
Fig. i ; 

Fig. 3 is a pan view showing the daper as nas seen 
longitudinally opened: 

Fig. 4 is a sectional view aken along a line i V-iV .n 
Fig. 3: 

Fig. 5 is a sectional view taken along a ime V-V n 
Fig. 3; 

Fig. 6 is a perspective view showing ar.otrer en- 
oodimant of the invention r. tne form of cispcsacie 
daper 

Fig. 7 is a sectional view aken along a line il-ii n 
Fig. 6; 

Fig. 9 is a pan view snowing the diaper as r.as seen 
longitudinally opened: 

Fig. 9 IS a sectional view aken akyig a ure iV-iV :n 
Fig. 8; and 

Fig. 10 IS a sectional view taken atong a ime v-v ^n 
F^g. 8. 

Figs. 1 and 2 exemparily shew a diaper i as a ois- 
posable absoroent undergarment of pants type accord- 
ing to the invention m a perspective v-ew and a sectional 
view taken akxig a line ll-ll in this perspective view re- 
spectively. The daper 1 compnses shon pants 2 and a 
liquid-absorbent pad 3 attached to an inner sioe of the 
Short pants 2. The short pants 2 compnse. m turn, a front 
waist section 6, a rear waist section 7 and a crotch sec- 
tion 8 The snort pants 2 further include a waist opening 
9 and a pair of leg-openings 10. The front and rear waist 
sections 6, 7 are bonded together intermittently m the 
vertical direction so as to define transversely opposite 
narrow strip-like regxjns 11 , with their inner surfaces put 
one upon another aksng their respective transversely 
opposite Side edges. Beferring to Fig. i^o front and 
rear waist sections 6. 7 are detined_aea^e upper enos 
10A of the respective leg-openings 10 while the crotch 
section 8 is defined below the uppar ends lOA. The front 
and rear waist sections 6. 7 have first eastcaily stretch- 
able members 13 extending along a peripheral edge of 
the waist^ening 9 and second eiasticaHy^stretcnabie 
members u extending circumferentially of the wearer s 
waist parallel to the first easticaiiy stretchable memoers 
1 3 and at a level immediately above the upper ends 1 0 A 
Of the leg-openings 10. The crotch section 8 ;"='"^"^ 
.n addition to k>ngitud.naily stretcnable plastic nun 27 as 
will b described ater .n connection witn Fig eiasti- 
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caity stretcnaDie merr.oers i5 extencing suDstantiaily 
along natv s of rear SKSe pertphenes ol trie respective 
:eg-openings 10. Th iiqu-d-absorcent pad 3 iongitufli- 
nally extends from me crotch section 3 into the front and 
rear watst sectons 6, 7 and is lomed at its longitudinally 
coposne encs 1 7. 13 to the front and rear waist sections 
6. 7. respectively. The liquid-absortent pad 3 is bonded 
inside of the short pants 2 also along an Intermediate 
region 19 with respect to the longitudinally opposrte 
ends 1 7, 1 8 and this region 1 9 for bonding is defined by 
a narrow strip-i'ke region fongrtudinally extending along 
the transverse middle of the crotch section 8 so as to be 
positioned aside toward the front waist section 6. The 
bonding of the pad 3 is achieved by any suitable means, 
such as by hot melt aohesive. 

Fig. 3 IS a plan view showing the diaper 1 of Fig. 1 
as has been sisparated along the narrow strip-like re- 
gions 11 ana longitudinally opened m airections as indi- 
cated by arrows P. Q to snow the inner sioes of the front 
waist section 6 and the rear waist section 7. Referring 
to Fig. 3, the front and rear sections 6, 7 include first 
eiastcatiy stretcnaoie regcns W, extending around the 
waist-opening 9 and second eiastcatly stretcnaoie re- 
gions circumterentiatty extending parallel to the first 
eiasticaity stretchaoie regons W,. both of which are iO 
to 50mm wide ana respecuveiydefineocircumferentiatty 
by the first and second elastically stretchabie members 
13, 1 4 each composing a plurality of elastic elements so 
that the regions , Wj present tensile stresses . 
in a relationship of S Wj. Third regions Wj extending 
Detween tr.e resoective regicns and may oe c:r- 
cjmferentally n on -stretchabie. The resoectrve stresses 
W,. in the front waist section 6 may be aojusteo to 
be different from the corresponding stresses in the rear 
waist section 7 and, in such a case, the respective 
stresses in the front watst section 6 will be preferaoly 
adjusted to be higher than the corresponoing stresses 
tn the rear waist section 7. The elastical»y stretchabie 
member 15 extending substantially along halves of the 
rear side peripheries of the respective leg-openings iO 
and describing cun/ea on transversely opposite sides of 
the crotch section 8 is continuous between the right and 
left leg-openings 10. More specifically, they extend up- 
ward from points in the proximity of lower ends lOB of 
the respectrve leg-cpenirigs 10 (as will be apparent from 
- Fig. 1 ) and then across an area of the crotch section 3 
which is defined aside toward the front waist section 6. 
The crotch section 8 has a stretchability in its longitudi- 
nal direction owing to the presence of the stretchabie 
plastic film 27 as will be described later in connection 
with Fig. 4 and. in addition, a stretchability along the pe- 
ripheral edge of each leg-opening 10 whch is enhanced 
by the eiasiicaily stretchabie member 1 5. 

Th liquKJ-absorbent pad 3 is pined at its longitudi- 
nally opposite ends 1 7. 1 3 to the respective first stretch- 
abie regions extending together around the waist- 
opening 9. The r gion 1 9 of the crotch section 8 at which 
the pad 3 is bonded to the crotch section 8 has its low r 



end 19B positioned aside toward fror.i wir -escec! 
to :he lower enos lOB of the ieg-ooenirgs iO The pur- 
scse of this region 1 9 is to avoid any aoprehenston mat 
the pad 3 mignt be lifted off from the crctcn section 3 
5 ano/or might be shifted transversely of the crotcn sec- 
tion 8 during use of the diaper i and preferaoly has a 
width equal to a small fraction of the crotcn sections 
width, for example. 1 to 3mm. 

deferring to Fig. 4 which ts a sedional view taken 
10 along a line IV-IV in Fig. 3, each of the front and rear 
waist sections 6. 7 of the short pants 2 composes a lam- 
inate sneet consisting of a topsheet 21 made of hy. 
drophilic or hydrophooic non woven fabnc ana a cacK- 
sheet 22 made of hydrophobic nonwoven faonc nter- 
is mmently bonded together, and the prevwusty desc- -:ed 
first and second elastically stretchaoie members : 4 
interposed between the topsheet 21 and the oacKsneei 
22. The members 1 3. 1 4 are secured m a stretcr eo con- 
drtton to an mner surface of at least one of the tccsneet 
20 21 and the bacKsheet 22. The bacKsheet 22 iS fctced 
along the peripheral edge onto the mside of the snort 
pants 2 and put upon the longriucinally opoosne encs 
17, 18 of the pad 3. The crotch secton 8 comcnses a 
crotch section topsheet 25 made of a hycropnnic of -.y- 
2S dropnooc nonwoven fabric, a crotch section oacKsreei 
26 mace of a hydrophobic nonwoven fabnc and a ciasic 
film 27 when is stretchabie at least m (ts longitudinal 
direction, liquidHmpermeabie and moisture-oermeaoie 
The film 27 is intermtttently bonded m a stretcneo con- 
00 ditton in its longitudinal direction to mner surfaces cf :he 
cxxn section tocsneei 25 arc :ne crctcn section =acK- 
sneet 26. When the ciacvr i s -ot cemg worn Dy a user, 
the film 27 contract to form a piuraiiry cf gai-^ers .n tne 
crotch section 8 (as will be apparent from F^g. i ). Lcn- 
35 grtudinally opposite ends 30. 31 of the crctcn section 3 
are joined to the front and rear waist sections 5. 7 re- 
spectively, below the second stretcnaoie regons Wj cir- 
cumferential V extending parallel to tne waist-ocenmg 9. 
The tiquid-absort)ent pad 3 is free from being ccraed to 
40 the inner surface of the snon pants between me longi- 
tudinally front end 17 and the region 1 9 as weil as oe- 
iween the longitudinally rear end 18 and the region 19 
While adhesive H (shown in Fig. 2) by means of when 
the short pants 2 and the pad 3 are bonded together can 
45 be seen also in Fig. 4, bonding means for the other com- 
ponents are not shown in Fig. 4. 

Fig. 5 is a sectional view taken along a line V-V m 
Fig. 3, in which the elastically stretchabie member 15 
associated with the respective legopenmgs presents 
so their cross-sections m the proximity of transversely op- 
posite side edges of the pants between the crotch sec- 
tion topsheet 25 and the film 27. The member 1 5 is se- 
cured in a stretched condition to the inner surface of at 
least one of the crotch section topsheet 25 and the turn 
5$ 27 The pad 3 comprises a panel 35 wnicn rxiuces. n 
turn, a shaped morture of fluff pulp fib rs and discrete 
particles of a water msolubi hydrogei covered with a 
tissue paper 37. a liqutd-permeaole topsne t 38 made 
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ot a nonwoven tatjnc covering a loo surtace ot me panel 
2S aiiQuia-impeiTreaoiebacKshe 1 39 maaeol a plastic 
f,itn cwemq a Bottom surtace ot tne panel 35 and ex- 
tending outward beyond transv rselyccoositesKl edg- 
es 01 tne panel 35. and liQuid-tfTwermeaDle side sheets 
42 The side sheets 42 are made ot a nonwoven tabnc 
and pined to an upper surtace of lateral extensions ot 
mo oacksneet 39 witn their inner sioe edges 40 bonded 
to an upper surface of the topsheet 38 and their outer 
side ed^es 41 extending outward beyond transversely 
opposite side edges of the bacteheet 39. The baeksheet 
■ 39 may be liqutd-permeable so far as the ilquid-imper- 
meabie film 27 exists and/or the panel 35 has a suffi- 
ciently high liquid retaining ability. Each of the side 
Sheets 42 contains an elastically stretchable member 45 
.n a stretched cendil»n .n the longitudinal direction of 
the pad 3 withm a sleeve 43 fom^ed by folding back an 
outer side edge of this sKle sheet 42 and longrtud.na.ly 
opposrte enos of the member 45 are secured to the kDn- 
Qitucinaily opposrte enos i7. 13 of the cad 3. The back- 
sneet 39 « fixeoly bonded at the region 1 9 to the uppe 
surface of the crotch sectcn tcpsheet 25 by means of 
not melt adhesive H. With the daper i assembled as 
Shown in Fig. 1 . the elastically stretcnaoie members 4s 
contract between the.r longitudinalfy oppcsrte ends and 
the baeksheet 39 is curved integrally wrth the side 
sheets 42 as indicated by imaginary imes so as to m 
Closely around me wearer's legs and thereby to avoid 

sideway leakage of excretion. 

When this diaper 1 1S worn, the pad 3 can be relabV 

fined against the wearers crctch cy longrtudmaily 
stretching the crotch section 8. A 9^^" 
thereupon generated in me crotch secton 8 m rts longi- 
tuoinal direction wouW othen^^ise cause the short pants 
2 to slip down, but such possibility can be effectively re- 
duced by the second elastically stretchable regions Wj 
circumferentiaily extending around the wearefs waist 
oarallei to the first eiasticalty stretchable regions w,. 
the regions Wj additionally prevent said contracting 
force generated m the crotch section 8 from affecting 
the first elastically stretthabte reg«ns W, circumferen. 
„ally extending around the waisropening 9. Conse- 
quently, no slip-ddwn of the short pants 2 occurs even 
it the diaper l is worn with the pad 3 being tightly fitted 
agamtthewearer'scrotch.lnaddition.thesecondeias- 

tSlly stretchable regions cooperate wrth the 
stretchable plastic film 27 to pres. the •^^Sj"*" 
posite ends of-the liquxJ-absofbent panel 35 agamt the 
wVarefs body and at the same time to assure a desired 
Sting a ouS^me wearers legs. The second elasticalV 
iJetLble regK)ns are different from ^^^^l 
fcally stretchable regions VV^circumferentialV extend- 
.ng ,n the proximity of the waist^enmg 9 .nthat they 
achieve th prev«usly described siip^^ 9' ' 
venting function without exerting an excess^^e pressure 
Z me central rone ot me wearer's belly even if their 
^n lie stress .s relate/ ly high. Owing to m presence 
o, the second stretcnabl regions Wj having such f unc 



tion. no slip-down of the snort cants 2 reacily cecums f 
me tensile stress ot the first stretcnaoie regions w, s 
selected so as to be lower than that usuaiN seiecteo ay 
me known short pants. The pad 3 is ocr.oeo to me mrer 
s side ot the snort pants 2 merely at its longitucinaiiy oo- 
posne enos 17. 18 associated with me first eiasticaiv 
stretchable regions W, and at the relatively narrow re- 
gion 1 9 defined in the crotch section S by a narrow strip- 
like area longitudinally extending atong me transversely 
10 middle region of the crotch section S over an mterrreai- 
ate length between the ksngrtudmally opposite enos 17. 
1 8 of me pad 3 so as to be positioned aside towaro tre 
front waist section 6. Such arrangement is advanta- 
geous in mat the presence of the pad 3 dees not sete- 
IS noratetheexpectedstretchabilityof tnecrctchsecticn = 

Anomer emoodimem of me present invention s l- 
lustrated by a disposable absorbent undergarment A 
in Figs 6-10. which have substantially me same struc- 
ture and components as mose previousry cescnceo n 
20 connection with Figs. 1 ■ 5. and where me s;rr.i.ar ccm- 
ponents have me same reference numeral as mcse =t 
F^gs 1-5 It should be noted, meretore. mat a cescrc- 
tion of me similar structure and comconenis :s orrfied. 
This embodiment includes m.rd eiasteaity stretcracie 
25 regions W, whch are defined circumlerentiaiiy 6y triro 
elastically stretchable members i6 eacn comprising a 
plurality of elastic elements extending parallel :o anc be- 
tween me first and second elastcairy sireicr.acie xem- 
bers 13. 14. to provide a relatively lew stretcnacmty A 
30 tensile stress of each region W, may oe selected -.o es- 
taolish a relationship ot Wj < Wj. The respective stress- 
es W, Wj. W, in me front waist section 5 may oe ao- 
iu5ted"to be different from me cerresooncng stress m 
me rear waist section and. in such a case, tne respective 
3S stresses m me front waist section 6 w.il be preterao^r 
adjusted to be higher than me correspcncmg si.'esses 

in the rear waist section 7. 

Without departing from the spirit ana the sc.ce o 
me invention, me longitudinally opposite enos i 7j s of 
40 me liquid-absortjent pad 3 may be bonced « J« 
regions W, bek>w me first regions W, ramer tnan to tre 
fir« regions W,. The region 19 ot me crotch sec.on 8 
at Which the pad 3 is bonded to the inner side cf .he 
short pants 2 may have its upper end 1 9A extending lp- 
4* ward beyond me crotch section 8 into a ^^e; J 
me mird region W, in me front waist section 5 The .owe 
end 19B of the regon 19 may extend beyond me K^wer 
ends 10B of the leg-openings iO to a f'''^"";;;;, 
longitudinai middle of me crotch section 3 i he tcpsheet 
50 21 and the baeksheet 22 of me short pants 2 may oe 
replaced by sheets of liquid-ripem^eable <; " 
is also possible without departing from me spir. and me 
scope Sme kwention to replace me first and second 
eJlically stretchable membersi3.i4circumeremaiV 
« extending around the wearers wa«. by a piura ^ o 
stretchable members, resp ctively. The P«"o"«^3'f 
S each leg^en^g 10 may be P-^ed not cnjj a o^^^^^ 
a halt of the rear side but also along a naif of .ne front 
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siae wnh \t eiastcairy stretcnaote memoer When iho 
crotcn s ction 3 has a reiative»y nign t nsi! stress, tn 
eiasticaiiy stretcnaoie member 1 5 extenamg around me 
leg-openings may oe eliminated. Concerning the pad 3. 
the transverse extensions ol the backsh et 39 may o s 
cimensionod to toe relatw«*y narrow and the eiasttcaiiy 
stretchable members 45 may bo eliminated. Further- 
more, for the bonding o( the components of the short 
pants 2 as well as of the pad 3. any suitable means, 
sucn as hot mett adhesive or heating, may be used. 

With the disposable absorbent undergarment ac- 
cording to the invention, the undergarment can be worn 
wnh the liquid-absorbent pad being tightly fined against 
the wearer's crotch without demand for increased ten- 
sile stress in the eiastcalfy stretchable regions in the 
proximity of the waist-opening. This is due to the provi- 
sion, immediately above the crotch section, of the eias- 
ticaily stretchable regions c:rcumferentiaily extending 
around the wearers waist so that these elasticatly 
stretchable regions may prevent the contracting force 
generated tn the crotch section in the longrtudinal direc- 
tion from causing the pants to slip down. Such under- 
garment 15 comfortable to wear, since the contracting 
force generated circumferentally around the wearers 
waist dees not exen an excessrve pressure on the cen- 
trai zone of the wearer's beity. 

The eiastically stretchable regions lying immediate- 
ly above the crotch section press the longitudinally oo- 
pcsite ends of the pad against the wearers body and 
coooerate with said ccrtractrc force tc irrorcve the Ttt- 
tmg cf the uncergarment to the wearers bocy. 

Furthermore, the undergarment can be smoothly 
worn on the wearers body without any apprehension 
that the liouKS-aosorbent pad might lift oft from the crotch 
section or shift asKJe, since the pad is bonded to the as 
;nner side of the snort pants in the proximity of the waist- 
coening and at the crotch section. Once the short pants 
have oeen worn, the proper position of the pad relative 
to the wearers body is scarcely affected by a deforma- 
tion of the snort pants and praciicabfy no interspace is ^ 
generated between the pad and the wearers body 
which might cause leakage of excretion. In addition, the 
pad IS free relative to the short pants except at its lon- 
gitudinally opposite ends and intermediate bonding re- 
gion, so the presence of the pad does not adversely af- ^ 
feet the circumferential stretchability of the short pants. 
In this manner, the short pants fit around the wearers 
waist with a uniform tension and are comfortable to 
wear ^ 
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1. A disposable absorbent und rgarment of pants 
type comprising snort pants and a liquid-aosoro ni 
pad. said short pants being defined by a front waist 
section, a rear waist section and a crotch section 
interposed betw en said two waist sections and 
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having a pair of leg-openings and a circumferential- 
ty streichabi waist-oo nmg, and said Mquid-ao- 
sorcent pad being attached msio of said snort 
pants so as to extend longitudinally from said crotcn 
section into said front and rear waist sections, 
wnerem: 

sakJ crotch section extending oelow upper ends 
of said leg-openings is provided with first elastic 
means which is stretchable at least longitudi- 
nally ol said crotch section; 
a circumferential region defined by pontons of 
said front and rear waist sections immediately 
above said crotch section is provided wrth sec- 
ond elastic means which is circumferentiaity 
stretchable: and 

said liquid-absorbent pad compnses a liQuid- 
permeable topsheet. a backsheet ana a liquid- 
absorbent panel disposed between these two 
Sheets with portions of sad sheets extencmg 
outward beyond icngrtucinaily oopcsfte enas of 
said panel and being )Oined to saio front and 
rear waist sections, respectively. 

2. The uncergarment as claimed m C'aim 1 . -/herein 
said first elastc means m a stretched condition :s 
continuous between said pair of leg-ooenings. a 
portion of said first elastic means extencmg sub- 
stantially along halves of rear side oencrer:es of 
ss)d rescectP/9 :ag<cerirgs anc arctrer portion of 
saK3 firs; elastc means extencing across said 
crotch secticr - :r.e prcximity cf tower encs of said 
leg-openings. 

3. The undergarment as claimed m Claim ^ cr 2. 
wherein said backsneet is iiquid-impermeaole. 

4. The undergarment as claimed m Claim 1. 2 or 3. 
wherein said first elastic means provided m said 
crotch section and being stretcnaoie at least longi- 
tudinally of said undergarment comprises a tiquid- 
impermeable film. 

5. The undergarment as claimed m any preceding 
Claim. Wherein said pad is bonded, along a narrow 
region having a width of 1 to 3mm longitudinally ex- 
tending on a transverse middle of said pad. to said 
crotch section, so that said pad can remain free rel- 
ative to said short pants except said ksngituoinaiiy 
opposite ends of said middle narrow region thereof 

6. The undergarment as claimed m Claim 5. wherein 
said bonding region provided on said crotcn section 
,s placed aside toward said front waist section. 

7 Th undergarment as claimed m any preceding 
Claim, wherein said short pants nave a stretcnaoa- 
.tyinth circumf rential direction around the wear- 
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efs waist all over an area thereof v fttcaliy defined 
between a periph rai edge of said waistopening 
and upper ends of th respective leg-openings. 
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FIG.2 
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